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ABSTRACT 

Diet has a long-term effect on eyes health. Several studies have proven that dietary intervention helps in age-related 

macular degeneration, glaucoma, and Diabetic retinopathy etc.  

This review paper specifically focuses on the effects of Vitamins on the eye. Studies have shown Vitamins like A, 

C, D, as well as E has a key role to play in eye health. Ex. Vitamin A regulates the proliferation of corneal epithelial 

cells, and for enhancing the smoothness and stability of the ocular tear film. Vitamin D supplementation was shown 

to promote tear secretion. Vitamin C was significantly decreased in patients with Diabetic Retinopathy. Vitamin E 

in fighting against the progression of age-related macular diseases 
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INTRODUCTION 

Diet has a long-term effect on eyes health. (Lawrenson 

2019)1. Vitamins are known as micronutrients. Vita-

min A is required to produce photoreceptor pigments 

in the retina, and it lack causes night vision problems. 

Vitamin A is also necessary for maintaining the health 

of the ocular surface. keratomalacia can result from a 

vitamin A deficiency in the diet. Vitamin A, like vita-

mins C and E, has antioxidant properties. 
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Vitamin C is secreted into the aqueous humour, which 

is higher in concentration than other body fluids, im-

plying that it is especially important for the lens. In-

creased food intake raises the level of vitamin C in the 

aqueous, indicating that the lens will feel the effects of 

increased vitamin C consumption. Vitamins are 

thought to play a function in preserving the health of 

the retina and lens. 

Both are at threat of oxidation damage caused by free 

radicals, which are produced in part by normal meta-

bolic processes and in part by exposure to sunshine.  

Cataract formation has been linked to several systemic 

disorders, including cardiovascular, diabetic, renal, 

and gastrointestinal (diarrhoea) diseases, as well as in-

creased mortalities.  Similarly, hypertension is linked 

to age-related retinal macular degeneration (ARMD). 

It is possible that vitamins and other nutrients protect 

the lens and retina directly, or that they promote body 

health in a way that benefits the eye indirectly. The 

role of antioxidant vitamins in the prevention of vas-

cular disease have been extensively researched. 

Effects of Vitamin A on eyes 

Vitamin A is made up of retinol, retinoic acid, and ret-

inal and b carotene. Sources of Vitamin A are Cod 

liver, eggs, vegetables like leafy vegetables, sweet po-

tato, carrot. Vitamin A deficiency can also lead to cor-

neal dryness (xerosis), keratomalacia, and corneal ul-

ceration, which are very common in children with poor 

diets. Tear film stability is very important for eyes to 

remain healthy and moist and to prevent dryness. The 

tear film consists of mucin, water, and lipid layers; 

however, it is precise structure, function, and biophys-

ical and biochemical properties are complex. 

Various studies have suggested an association be-

tween eye dryness and vitamin A deficiency. Vitamin 

A is an important component for the visual pigments 

and the integrity of the ocular surface, and it is used in 

the treatment of peripheral vision loss, age-related 

macular degeneration, retinitis pigmentosa, and supe-

rior limbic keratoconjunctivitis. Dry eye disease can 

result from vitamin A deficiency, with mild deficiency 

resulting in conjunctival changes and severe defi-

ciency resulting in xerophthalmia. Vitamin A regu-

lates the proliferation of corneal epithelial cells, and 

also enhances the smoothness and stability of the ocu-

lar tear film and supports tear production. (Alanazi et 

al., 2019)2 

Effects of Vitamin D on eyes 

Dry eye disease (DED), also known as dry eye syn-

drome (DES), keratoconjunctivitis sicca (KCS), and 

keratitis sicca, is a multifactorial disease of the tears 

and the ocular surface that results in discomfort, visual 

disturbance, and tear film instability with potential 

damage to the ocular surface. Dry eye disease is a com-

mon form of the ocular surface disease (OSD) and may 

overlap with other causes of OSD, such as ocular al-

lergy and meibomian gland dysfunction. (Foster, 

2019) 3 

Tear break-up time (TBUT), fluorescein staining score 

(FSS), and the Schirmer tear secretion test were used 

to evaluate the tear film. The study showed that vita-

min D supplementation improved TBUT, FSS, eyelid 

margin hyperemia, and tear secretion. TBUT is the 

most frequently employed method for assessing tear 

instability. Tear film instability is linked to tear hyper-

osmolarity, which is considered a primary mechanism 

in the development of DES. Tear film instability and 

hyperosmolarity induce ocular surface damage and in-

itiate an inflammatory cascade that generates innate 

and adaptive immune responses in DES. FSS and eye-

lid margin hyperemia are both associated with inflam-

mation. FSS has been used to assess ocular surface 

damage using sodium fluorescein although it is not 

specific for DES. Eyelid margin hyperemia has been 

reported to contribute to DES and ocular surface dis-

ease. Tear secretion is a major factor in the develop-

ment of DES. Reduced tear production results in tear 

instability and ocular surface damage.  

Vitamin D supplementation was shown to promote 

tear secretion, reduce tear instability, and reduce in-

flammation of the ocular surface and eyelid margin. It 

has been suggested that DES is an autoimmune disease 

characterized by immune and inflammatory processes 

that affect the ocular surface. DES is an inflammatory 

disease that results from the activation of innate in-

flammatory pathways in resident ocular surface cells, 

as well as cytokines produced by recruited T helper 
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(Th) cells. In this study, vitamin D supplementation re-

duced FSS and hyperemia of the eyelid margin. FSS is 

an indicator of ocular surface inflammation. Eyelid 

margin hyperemia is related to meibomian gland dys-

function and eyelid inflammation, which is a major 

cause of evaporative type DES. Vitamin D has exten-

sive immunomodulatory effects. The production of 

TNF-α and IFN-γ is significantly reduced by 

1,25(OH)2 D3 through interference with NF-κ B pro-

duction. 1,25(OH)2 D3 has immune regulatory effects 

on NK cell cytotoxicity, cytokine secretion, and the 

degranulation process as well as TLR4 expression38. 

Furthermore, 1,25(OH)2-Vitamin-D3 has been re-

ported to attenuate Th17-related cytokines expres-

sion39. It has been reported that 1,25(OH)2 D3 ame-

liorated the inflammation of the colon and spleen by 

downregulating the levels of Th 1 and Th17 cytokines. 

The Th17 concentration in tears has been reported to 

be significantly increased in DES patients, with the 

concentration associated with the disease severity. An-

other important cytokine in DES is IFN-γ1. IFN-γ is 

the signature cytokine from Th1 cells32. Increased 

IFN-γ concentration in tears of DES patients has been 

previously reported41. Vitamin D can suppress in-

flammatory cytokines such as TNF, IL-1, IFN- γ, and 

IL-2. (Bae et al., 2016)4 

Vitamin D’s ability to inhibit neovascularization also 

has led researchers to examine the hormone’s involve-

ment in diabetic retinopathy (DR) development. Se-

rum vitamin D concentrations (25D3) were inversely 

related to the severity of retinopathy in diabetic pa-

tients, with the lowest concentrations of the hormone 

measured in patients with proliferative DR. Patients 

without associated retinopathy had the highest serum 

vitamin D concentrations. A similar study classified 

patients into diabetic groups based on disease severity 

and found that patients with proliferative DR had the 

lowest mean 25D3 levels (21.1 ng/mL). In addition, 

vitamin D deficiency was associated with an increased 

risk of retinopathy in an adolescent population with 

type 1 diabetes, however, it was not associated with 

changes in retinal geometric parameters such as vas-

cular branching angle, length-diameter ratio, or tortu-

osity. (Cho, 2016)5 

A painless elevation of intraocular pressure (IOP) oc-

curs, which can lead to progressive optic nerve dam-

age and visual field loss.  The mechanical theory of re-

sistance to outflow (at the juxta canicular meshwork) 

is one postulated mechanism for glaucoma. Disturb-

ances of trabecular meshwork (TM) collagen, TM en-

dothelial cell dysfunction, basement membrane thick-

ening, glycosaminoglycan deposits, narrowing inter-

trabecular spaces, and/or collapse of the Schlemm ca-

nal may occur. Experimental and clinical studies show 

that sustained elevation of IOP can cause optic nerve 

damage similar to primary open-angle glau-

coma (POAG), thus providing support for the role of 

IOP. (Graham, 2020)6 

Gene expression studies identified vitamin D as hav-

ing the potential to modulate genes involved in regu-

lating both aqueous humour outflow and production, 

as well as the architecture of the trabecular meshwork, 

thereby influencing IOP. In both cultured mouse cal-

varial cells and rat intestinal mucosa, treatment with 

vitamin D modulated the expression of numerous 

genes involved in intraocular pressure (IOP) regula-

tion. Microarray analysis showed that 1,25D3 de-

creased the expression of carbonic anhydrase I (CAI), 

angiotensin I converting enzyme (ACE), aquaporin 1 

channel (AQP1), and various cytoskeletal and extra-

cellular matrix genes such as actin alpha (ACTA1) and 

fibronectin I. 1,25D3 also upregulated matrix metallo-

proteinases 3, 11, 13, and 14, as well as prostaglandin 

E receptor 4 for PGE2 (PTGER4), purinergic receptors 

P2Y and P2RY2, and chemokine (C-C motif) ligand 

20 (CCL20). (Cho, 2016) 5 

Role of Vitamin E 

Cataracts are one of the commonest causes of signifi-

cant vision loss in older people. They occur due to the 

accumulation of proteins damaged by free radicals. 

Several observational studies have revealed a potential 

relationship between vitamin E supplements and the 

risk of cataract formation. One study found that lens 

clarity was superior in participants who took vitamin 

E supplements and those with higher blood levels of 

the vitamin. In another study, long-term supplementa-

tion of vitamin E was associated with the slower pro-

gression of age-related lens opacification. However, in 

http://emedicine.medscape.com/article/1206147-overview
http://emedicine.medscape.com/article/1206147-overview
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the randomised Age-Related Eye Disease Study 

(AREDS), vitamin E had no apparent effect on cata-

ract development/progression over an average of 6.3 

years. Overall, the available evidence is insufficient to 

conclude that vitamin E supplements, taken alone or in 

combination with other antioxidants, can reduce the 

risk of cataract formation(Rizvi et al., 2014) 7 

Vitamin E exists in four common forms in nature, 

namely, α-tocopherol, β-tocopherol, δ-tocopherol, and 

γ-tocopherol. It is an essential micronutrient and effi-

cient antioxidant that scavenges free radicals. Depri-

vation of vitamin E could lead to lipofuscin accumula-

tion, retinal damage, and loss of photoreceptors. Due 

to vitamin E being a fat-soluble vitamin, it plays an 

important role in fatty acid metabolism. Vitamin E is 

involved in the desaturation of PUFAs via the micro-

somal electron transport chain. In the human body, α-

tocopherol is the most abundant in both plasma and 

retinal tissue. Thus, studies suggested that increased 

dietary levels of vitamin E have been correlated with 

increased concentrations in the retina, and epidemio-

logic studies also suggest a beneficial effect of vitamin 

E for fighting the progression of age-related macular 

diseases.  

Role of Vitamin C 

Levels of vitamin C in the serum, aqueous humor, and 

vitreous humor were lower in patients with Diabetic 

retinopathy than those in non-diabetic patients. The 

mean concentration of ascorbate in the vitreous humor 

is 2 mM, whereas blood levels are only 50–60 μM, 

which is a 33- to 40-fold difference. The high concen-

tration of vitamin C in the vitreous humor indicated 

that vitamin C acts as an antioxidant under high oxida-

tive stress and has a protective effect on the retina, 

even in physiologically normal conditions. Vitamin C 

level in Proliferative diabetic retinopathy (PDR) meas-

ured only 11.1% of vitreous vitamin C levels, this in-

dicates that increased oxidative stress in the eyes.  

 Retinal ischemia might be related to vitreous vitamin 

C depletion in patients with PDR. In this condition, 

vitreous vitamin C gets consumed faster to compen-

sate for the increased oxidative stress that is produced 

on the ocular tissues. The vitreous humor metabolizes 

molecular oxygen in an ascorbate-dependent manner, 

thereby regulating intraocular oxygen tension. The vit-

reous humor is also important in the development of 

cataracts and primary open-angle glaucoma. In this 

study, Diabetic macular ischaemia (DMI) as an is-

chemic marker, was associated with vitreous vitamin 

C depletion in PDR patients. In addition, correlations 

between vitamin C levels in the serum, aqueous hu-

mor, and vitreous humor were not significant in pa-

tients with PDR. However, vitreous vitamin C was sig-

nificantly decreased in patients with PDR. These re-

sults implied that ocular factors, especially retinal is-

chemia, are more prevalent than any systemic factors 

in decreasing vitreous vitamin C in PDR patients. 

(Park et al., 2019) 8 

 

DISCUSSION 

Vitamin A deficiency can lead to corneal dryness (xe-

rosis), keratomalacia, and corneal ulceration. Studies 

have suggested a link between eye dryness and vitamin 

A deficiency. Vitamin A used in the treatment of pe-

ripheral vision loss, age-related macular degeneration, 

retinitis pigmentosa, and superior limbic keratocon-

junctivitis. It regulates the proliferation of corneal ep-

ithelial cells and enhances the smoothness and stability 

of the ocular tear film and supports tear production. 

Vitamin D plays a key role in Dry Eye Syndrome 

(DES). Vitamin D supplementation was shown to pro-

mote tear secretion, reduce tear instability, and reduce 

inflammation of the ocular surface and eyelid margin. 

The study showed that vitamin D supplementation im-

proved Tear break-up time (TBUT), fluorescein stain-

ing score (FSS), and the Schirmer tear secretion test, 

eyelid margin hyperemia, and tear secretion.  

Vitamin D’s ability to inhibit neovascularization also 

has led researchers to examine the hormone’s involve-

ment in diabetic retinopathy (DR) development. 

Deprivation of vitamin E could lead to lipofuscin ac-

cumulation, retinal damage, and loss of photorecep-

tors. Studies suggested that increased dietary levels of 

vitamin E have been correlated with increased concen-

trations in the retina and fighting the progression of 

age-related macular diseases. About Vitamin E and 

cataracts, the available evidence is insufficient to con-
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clude vitamin E supplements, taken alone or in combi-

nation with other antioxidants, can reduce the risk of 

cataract formation(Rizvi et al., 2014) 7 

The high concentration of vitamin C in the vitreous 

humor indicated that vitamin C acts as an antioxidant 

under high oxidative stress and has a protective effect 

on the retina. ocular factors, especially retinal ische-

mia, are more prevalent than any systemic factors in 

decreasing vitreous vitamin C in PDR patients. (Park 

et al., 2019) 8 

 

CONCLUSION  

Diet has a long-term effect on eyes health. Several 

studies have proven that dietary intervention helps in 

age-related macular degeneration, glaucoma, and Dia-

betic retinopathy etc.  

Vitamin A regulates the proliferation of corneal epi-

thelial cells and enhances the smoothness and stability 

of the ocular tear film and supports tear production. 

Vitamin C was significantly decreased in patients with 

Diabetic Retinopathy. Vitamin D supplementation 

was shown to promote tear secretion, reduce tear in-

stability, and reduce inflammation of the ocular sur-

face and eyelid margin. Studies also suggest a benefi-

cial effect of vitamin E for fighting the progression of 

age-related macular diseases.  
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